Berry, Chappell & Barnes (1946) showed that, in estimating sodium and potassium by flame photometry, there were definite improvements in precision and accuracy when lithium was added to the samples as an internal standard (compare Spencer, 1950; Bernstein, 1952) . In this Appendix a simple coal-gas/air flame photometer is described which may be used either as a direct-reading instrument or with lithium internal standard. The internal-standard flame photometer is a modification by two of us (J. E. A. and W. C. W.) of a direct-reading flame photometer, which was developed by one of us (D. S.P.) from the apparatus described by Leyton (1951) . A commercial singlecell direct-reading flame photometer based on the design of D. S.P. is available from A. Gallenkamp and Co., London, E.C. 2. This Appendix is limited to those essential particulars in which the intemalstandard flame photometer differs from the Gallenkamp instrument.
EXPERIMENTAL

De8cription of the flame photometer
The stainless-steel concentric atomizer is fitted with a capillary tube of smaller bore (0 33 mm.) than is used in the Gallenkamp instrument, so that the rate of sample consumption is onlyO-9-1 1 ml./min. with 9 lb./in.2air pressure. The aspiration rate may be decreased by fitting a finer hypodermic needle to the atomizer. The spray chamber and burner ( Fig. 1) are quite different from those used by 6INTERNAL-STANDARD FLAME PHOTOMETER Gallenkamp. The chimney is lowered, by means of a loop of wire attached to its top, down the metal flue after lighting the burner. It stabilizes the flame and prevents condensa. tion on the filters. The coal-gas pressure (about 1 in. water) is adjusted to yield an inner cone about 2 cm. high while spraying water.
The flame chamber is water-cooled, which allows con. tinuous running. It has three ports (in addition to the inspection port) at right angles to the flame axis, to accommodate separate filter and photocell assemblies for detecting lithium, sodium and potassium radiation of 671, Operation of the flame photometer Standard solutions containing lithium sulphate equivalent to 5-0 mm-lithium and sodium chloride and potassium chloride (in equal concentrations) in the range 0-2-0 mm were prepared. Calibration curves were prepared in three concentration ranges: 0-0-2 mm, 0-0-6 mM and 0-2-0 mm. The sensitivity of the instrument is set by spraying the highest standard of the chosen range, switching S2 to 'standardize', and (switching S1 to positions 4 and 5 as appropriate) adjusting the sodium and potassium potentiometers so that the galvanometer is not deflected. S 2 is then switched to 'uinknown', solutions containing lower concentrations of sodium and potassium are sprayed, and the settings of the lithium potentiometer which are required to balance the galvanometer are recorded. The shapes of the calibration curves are stable indefinitely, but it is necessary to reset the sensitivity of the instrument as above, at the start and at intervals of 5-10 min. during operation. No interference was detected between sodium and potassium in the concentration range 0-2-0 mm.
The samples to be analysed were diluted with inclusion of 0-1 vol. of 0-025M-Li2SO4,H20, so that the final concentration of Li+ ions was 5 0 mar, and of Na+ and K+ in the Vol. 69 237 I I958 range 0*02-2*0 mm. Widely differing concentrations of sodium and potassium (up to 50: 1 or 1: 50) were estimated in a single dilution, and in one spraying, less than 2 ml. of the diluted sample being consumed.
DISCUSSION
The mutual interference between sodium and potassium observed in the acetylene/air flame (Domingo & Klyne, 1949; Leyton, 1951; Smit, Alkemade & Verschure, 1951; Baker, 1955) is avoided by the use of the cooler illuminating-gas/ air flame (Alkemade, Smit & Verschure, 1952) , which simplifies the determinations. The internalstandard procedure is preferred to direct reading, because the instrumental stability and the precision of a single reading are greater (Berry et al. 1946; Spencer, 1950; Bernstein, 1952; Baker, 1955) , which makes multiple sprayings of the same sample unnecessary. The reading is unaltered by ± 25 % variation in spraying rate, which was in practice the most difficult variable to control in direct reading (Leyton, 1951) . The lithium internal standard has been reported to compensate for interferences by many substances (Berry et al. 1946; Spencer, 1950; Bernstein, 1952) ; this has been verified for the components of our own saamples. SUMMARY
